Botulinum neurotoxin(BoNT) is a protease exotoxin produced from Clostridium botulinum. It works by blocking the release of acetylcholine from cholinergic nerve endings causing inactivity of muscles or glands. Recently, the therapeutic use of BoNT have expanded to include a wide range of medical and dental conditions. Botulinum neurotoxin type A(BoNT/A) is used off-label in the orofacial region to treat primary and secondary masticatory and facial muscle spasm, severe bruxism, facial tics, orofacial dyskinesias, dystonias, and hypertrophy of the masticatory muscles.
from cholinergic nerve endings causing inactivity of muscles or glands. 1) Its first medical use was to treat strabismus in 1980. 1) Recently, the therapeutic use of BoNT have expanded to include a wide range of medical and dental conditions.
The US Food and Drug Administration (FDA) approved botulinum neurotoxin type A(BoNT/A[Botox Ⓡ , manufactured by Allergan, Irvine, CA]) in 1989 for focal muscle hyperactivity disorders.
2) The FDA approved BoNT/A for the temporary treatment of blepharospasm and strabismus and then for cervical dystonia in 1990. Additionally, BoNT/A has been approved for the treatment of primary axillary hyperhidrosis and for reduction of deep glabellar lines in the face. 3) In addition to these on-label uses, BoNT/A is used off-label in the orofacial region to treat primary and secondary masticatory and facial muscle spasm, severe bruxism, facial tics, orofacial dyskinesias, dystonias, and hypertrophy of the masticatory muscles. 3) Temporomandibular disorders(TMD) comprise a group of chronic pain conditions affecting the temporomandibular joint and masticatory muscles. 4) The most common symptom is myofascial pain from masticatory muscles, which is often poorly localized and accompanied by headache and restricted jaw opening capacity.
5)
The pathogenesis of myofascial TMD is unclear, and because of lack of knowledge about underlying mechanisms, a multimodal approach with conservative treatment is usually recommended, including behavioral instruction, physical therapy and occlusal splints. These conservative therapies are often efficious, but for some patients, pain does not resolve. 6) BoNT/A causes muscle relaxation by temporarily blocking the release of acetylcholine from presynaptic cholinergic nerve terminals.
5) The muscle remains paralyzed until new synaptic connections form as a result of sprouting. With time, sprouting is reversed and the original nerve terminal is restored. 8) BoNT is also reported to have an antinociceptive effect by blocking the release of inflammatory mediators, such as substance P and glutamate. 8, 9) Because of its muscle-relaxing and possible analgesic effects, BTX has also gained much interest as a possible treatment of myofascial pain and headache disorders. 10) Clark stated the side effects of the BoNT injections.
3) Side effects can be divided into site-of-injection side effects and medication-related side effects. Local hematoma, infection, and persistent pain in the injection site are the site-of-injection side effects. Medication-related side effects are adjacent muscle weakness, slurred speech, an alteration in the character of the saliva, and severe headaches. In most cases, these complications are not persistent and bothersome. We reported a case report of a patient who had transient anterior open bite after BoNT/A injection on masseter muscle to treat the refractory myofascial pain.
Ⅱ. Case
A 16-year-old female patient visited the Department of the Oral Medicine, Dental hospital, Chosun University, with a chief complaint of continuous dull pain in the jaw. The symptom of the patient had started 1 year ago with intermittent pain, but 1 month before visiting, the frequency of the pain had been changed to be persistent. In measuring pain intensity by visual analogue scale (VAS), her pain was 5. For diagnosing her pain, we took the Temporomandibular Disorder (TMD) examination test. In the range of motion test, the comfortable mouth opening was 45 mm, and the active mouth opening was 50 mm with pain on both masseter muscles. In the muscle palpation test at the head and neck region, she had tenderness in both temporomandibular joint (TMJ), masseter muscle and trapezius muscle. But there were no specific pathologic findings on radiographic examination. With all above signs and symptoms were considered, the TMJ arthralgia and myalgia were diagnosed temporally. Behavioral modification and physical therapy were practiced, also nonsteroidal anti-inflammatory 6 months later, she re-visited our clinic, she stated that she had visited another dental hospital and the oral stabilization appliance had been given. The effect of the oral appliance was temporary, but she stopped wearing appliance because of the tooth pain. After she stopped to wearing oral appliance, she felt the reduced mouth opening. In the range of motion test, the comfortable mouth opening was 20 mm, the active mouth opening was 30 mm, and the passive mouth opening was 40 mm with severe pain on both masseter muscles. In the muscle palpation test, she had tenderness in TMJs, masseter muscles, sternocleidomastoid muscles, and trapezius muscles on both side. In addition, the pain at the palpation on masseter muscles was radiated to TMJ. There were no sound and deviation/deflection signs during the mouth opening. Her jaw pain was diagnosed as myofascial pain because the symptom of the pain was diffuse and there were radiating patterns in the masseter muscle palpation. To reduce her pain, the tricyclic antidepressant (TCA:
amitriptyline [etravil Ⓡ ] h.s.) was prescribed. The dosage was elevated by months from 10mg to 30mg to reduce the side effect of TCA. The oral appliance was adjusted and weared at night. Even though the medication and appliance treatment had been given for 3 months, there was no observable change in the patient's condition. So we took trigger point injections on masseter muscle area, with 1% lidocaine, and after the trigger point injections, she stated that the pain in the jaw was temporarily reduced for 2 days. After the patient had given informed consent, Botulinum toxin type A(Botox Ⓡ , manufactured by Allergan, Irvine, CA) was injected into superficial masseter muscle on both sides, each 25 units. At this time of the injection, the pain was 7, measured by VAS.
After two weeks, her pain was relieved (measured 2 by VAS) but she complained the bite change. Intraoral examination revealed that the overbite(OB) was -2 mm and there were two molars(second molar area) contacts in centric occlusion. According to the medical record at the first visit, the OB was 1mm and there were occlusal contacts from the first premolar to the second molar on both sides in centric occlusion. We took clinical photographs in centric occlusion and instructed her to chew foods bilaterally. (Fig. 1.) Analysis of articulated casts revealed that dental migration had not occurred, since the casts occluded correctly. The conebeam computerized tomograph(CBCT) for TMJ was taken for finding degenerative changes in TMJ, and there was no pathologic change in TMJ. Her bite had been checked by month for 4 months. After 4 months, the centric occlusion returned to stable occlusion, and the treatment was finished. (Fig. 2.) 
Ⅲ. Discussion
Myofascial pain(MFP) is defined as a regional pain syndrome characterized by muscle pain caused by myofascial trigger points. 11, 12) Myofascial pain is a common cause of persistent regional pain such as neck pain, shoulder pain, headaches, and orofacial pain.
13) The clinicians who deal with orofacial pain must understand the role of myofascial pain. It has been reported that approximately 50% of all temporomandibular disorders (TMDs) are masticatory myalgias or painful masticatory muscle disorders. 14) Treatment of masticatory MFPS may include pharmacologic therapy (NSAIDs, muscle relaxants, TCAs, anxiolytics), stabilization splint therapy, trigger point therapy (spray and stretch, injections), and physical therapy (mandibular exercises). 15) Most of the treatment methods for MFP are aimed to reduce the pain in trigger points and reduce muscle spasms. However, recurrence is frequent. Multimodal, conservative treatments are often efficious, but for some patients, pain does not resolve.
In this case, conservative treatments (including behavioral modification, physical therapy, medication, and appliance therapy) were not effective for the patient to reduce the pain, but the trigger point injection into masseter muscles was effective tentatively.
Myofascial trigger points(MTrPs) are thought to be the result of abnormal motor end-plate activity which produces an excessive continuous release of the neurotransmitter acetylcholine(ACh). 16) In theory, using neurotransmitter blocking agents such as BoNT for myofascial trigger-point pain might eliminate the end-plate dysfunction by blocking the release of Ach and thereby reduce pain.
3)
The possible antinociceptive effect after BoNT injections three mechanisms have been suggested to support this effect: neuromuscular block at the level of SNARE proteins; inhibition of nociceptive pathways by modulating the release of calcitonin gene-related peptide (CGRP), substance P (SP) both peripherally and centrally etc.; and an effect on the vascular circulation. 15, 17) The results of the few randomized and placebo-controlled trials (RCT) in myofascial TMDs are also conflicting. Two RCTs reported a better effect of BoNT in orofacial muscle pain. 18, 19) In contrast, 2 other double-blind RCTs reported no significant effect of BoNT. 20, 21) Ernberg stated that BoNT would probably not be the first choice, but in those patients where pain does not resolve after conservative treatment, the BoNT might be used as an adjunct.
5) It was applied to the patient described above. After the explanation of BoNT treatment, the patient agreed and the injection of BoNT into masseter muscles on both sides were taken. It was effective and the symptom was relieved (from 7 to 2 by VAS), but she complained the bite change, anterior open bite. To our knowledge, anterior open bite after the BoNT injection had not been reported. The side effects related to BoNT are adjacent muscle weakness, slurred speech, an alteration in the character of the saliva, and severe headaches. 3) In most cases, these complications are not persistent and bothersome. Fortunately, the anterior open bite of the patient was disappeared, so this phenomenon was not persistent. To find the relating causes for anterior open bite of the patient, we took the conebeam computerized tomograph(CBCT) for finding degenerative changes in TMJ, there were no pathologic findings in TMJ of the patient. And analysis of articulated casts revealed that dental migration had not occurred, since the casts occluded correctly. We concluded that these alterations are more likely due to positional changes in the mandible. We tried to find articles about side effects of stabilization splints, because BoNT may have similar mechanisms to stabilization splints, and there was no published article about this alteration after BoNT injection. Magdaleno reported a similar case with stabilization splint, and he presumed that anterior open bite without occlusal modification may be a possible consequence of either changes in masticatory muscle activity, the different distribution of occlusal load, or modifications in the vertical dimension. 22 
